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Abstract:  
Green materials are biodegradable and renewable in nature. Green polymer 
composite/nanocomposite are made up of green polymer and nanofiller or polymer with green 
nanofiller. These composite/nanocomposite are obtained from renewable resources. Green 
nanocomposites are low price, light weight, strengthened, robust, heat constant, biodegradable, 
and recyclable materials. The compatibility between matrix and filler need to be enhanced owing 
to uniform dispersion and better adhesion. The properties of nanocomposites are strongly affected 
by the structure of composite constituents. Green polymer composites have found applications in 
automotive, aerospace, electronics and packaging. 
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1. Introduction 
Green polymer composite have gained considerable recent research attention [1].  Beforehand, major 
research concern was with the use of organic synthetic materials such as polystyrene, polyesters, 
poly(vinyl alcohol), carbon fiber, and other carbon materials [2-5]. However, the use of non-green 
materials offer great environmental challenges [6, 7]. Recently, bio-reinforced green composites have 
been practiced in transportation, construction, packaging, and biomedical fields. The usage of polymer 
composites obtained from renewable sources have several advantages compared with the composites 
of synthetic sources [8, 9]. Green materials offer resolution to several environmental problems 
generated by plastic waste. It is an economical and environmentally attractive technology to maintain 
sustainable advancement. Green composites have high thermal stability, strength, chemical resistance, 
flame retardancy and low smoke emissions. Development of materials from green polymers and 
composites may improve biodegradability, preserve fossil-based raw materials, and reduce the release 
of carbon dioxide into atmosphere. Thus, green composites are beneficial to reduce the environmental 
concerns of global warming. The use of biocomposites may improve the processing and recyclability 
owing to environmental compatibility [10]. In this article, green polymer and nanocomposites are 
discussed with respect to essential properties and applications. High performance of these materials can 
be achieved using appropriate matrix and filler materials. Applications areas benefited from green 
materials include energy, environment, and automotive and transportation.  
2. Green nanocomposite     
Green nanocomposites have been obtained using naturally derived matrices and nanofillers [11].  
Natural polymers such as cellulose and chitosan have been used as matrices and also as filler (Fig. 1). 
The green fillers are used as reinforcement in the preparation of composite materials. Natural fillers 
have the advantages of lightweight, low cost, biodegradability, and biocompatibility. Green composite 
or nanocomposites have found applications in coatings, plasticizers, surfactants, stabilizing agents, and 
sorbents. These materials have several advantages compared with the synthetic composites based on 
non-green fillers [12-18]. Natural fillers have been produced as a byproduct of industries. Green 
polymers are candidates to be used as reinforcing material in polymer composites [19]. Green 
composites have fine compatibility, formability, processability, stability, viscoelastic, rheological, and 
mechanical properties. Carbon nanotube, nanodiamnond, fullerene, graphene, and graphene oxide have 
also been used as green materials [20-29]. Development of materials using green products or fillers is 
economical resolving the problem of waste disposal [30].  
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Fig.  1 Biodegradable green nanocomposite. 
3. Green polymer 
Green materials are biodegradable in nature (Fig. 2). Green polymers possess environmentally 
promising properties of degradability and renewability. Biodegradation of polymers involves the 
deterioration of chemical structure into useful environmental friendly products beneficial to the 
environment. Non-green polymer and composite have restricted degradation properties [31-38]. The 
have different properties and degradation behavior compared with the synthetic polymers and materials 
[39-45]. Green polymers can be obtained using natural sources such as polyhydroxylbutyrate, 
polyhydroxylalkanoate, polylactic acid, cellulose, starch, and lignin. These polymers are also termed as 
biodegradable polymers. Similarly, green polymers can also be obtained using synthetic materials 
including polyolefin, poly(vinyl alcohol), and polyester [46-50]. These polymers fulfil the concepts of 
renewability and degradability. The natural and biodegradable polymers are used in green 
nanocomposite [51]. It is challenging to design new polymers for the production of green composites. 
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Fig. 2  Sketch for green polymers. 
4. Green nanocomposite and environmental friendliness 
Green composites are renewable materials having low cost used for various technical applications. 
Clays or nanoclays are also degradable fillers for green composites. These composites with clays have 
been prepared by melt intercalation methods [52, 53]. Green composite based on polymer and clay 
have significantly increased tensile strength of up to 10-50 MPa for the composite with 10-50 phr 
composition. The modulus of elasticity was also increased from 100-300 MPa. These composites have 
also focused the use of plasticizers. Mechanical and structural properties of green composites have 
been increased using plasticizers, compared with the conventional composites [54-56]. The improved 
properties of composites can be achieved by the dispersion of filler [57]. Thermal stability, 
microdomain structure, and water absorption characteristics have also been enhanced using green 
polymer and filler. The inherent properties of biodegradable composites are environmentally 
friendliness, antioxidant, antimicrobial, and promising low cost features. Industrially, green 
composites play positive role for use in industrial applications. The applications of green polymer 
composites are highly reasonable as alternatives to traditional synthetic composites [58]. However, 
there are some hindrances in the use of green reinforcement including incompatibility with the polymer 
matrices. Considerable efforts are needed to modify the surface of green polymers and fillers. For the 
commercialization of green composites, structural, physicochemical, and mechanical properties need 
to be enhanced for environmental friendly materials for abundant applications. 
5. Multifunctional applications 
     Green composite have been prepared using matrices such as cellulose, chitin, chitosan, 
polysaccharides, starch, alginate, wool, silk, collagen, and protein-based biopolymers. These materials 
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have fine biodegradability, recyclability, low density, high strength, toughness and thermal properties 
(Fig. 3) [59]. They also have excellent chemical resistance, barrier properties, and surface properties. 
Biorenewable filler materials have also been used to prepare biodegradable and eco-friendly material. 
Green composites are important for automotive industry and aerospace applications. The applications 
include timing belt covers, engine covers, door panels, instrument panels, shelves, and upholstery. 
Other uses are in electronic equipment, mobile phones, pagers, power tool housings, mower hoods, 
covers for portables, and packaging applications. There are challenges associated with the 
compatibility of the nanocomposites due to the non-uniform dispersion of fillers leading to poor 
mechanical properties.  
 
 
 
Fig. 3 Application and use of green materials. 
To improve the affinity between matrix and filler, adhesion properties between fillers and 
matrices need to be improved for composite preparation. Green nanocomposites have future 
applications in several technical industries owing to light weight, low cost, mechanical, 
chemical, and environmental friendly features [60]. Synthetic and biodegradable polymers 
have been replaced using green materials for a number of applications owing to processability, 
low cost, and obtainability. Recently, there is dramatic shift in the development of materials 
from synthetic to green ones. Owing to environmental awareness, reduction of petroleum 
resources, and health concerns, green composites have been used. 
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6. Conclusion 
Green filler reinforced composites or green polymer composites are environmentally friendly 
materials. Green materials have environmentally promising properties such as renewability 
and degradability. Moreover, these composites are low cost, low density, high strength, 
thermally stable, chemically resistant, barrier properties, biodegradability, and recyclability. 
The improved properties are due to filler orientation and fine adhesion of matrix and filler. 
These materials have wide range of industrial applications. 
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